The petroleum ether, ethyl acetate and methanol extracts of the stem bark of Callistemon citrinus were subjected to screenings for antimicrobial and antioxidant activities and brine shrimp lethality. The ethyl acetate extract and its column fractions XVIII and XIV exhibited moderate antimicrobial activity, while the methanol extract revealed significant antioxidant activity having IC 50 of 3.84 µg/ml. The methanol extract and fraction-II showed potent cytotoxic its cytotoxicity with the LC 50 of 11.27 and 11.35 µg/ml, respectively.
INTRODUCTION
Callistemon citrinus also known as "Crimson Bottlebrush" belongs to the family Myrtaceae and comprises over 30 species. They are woody aromatic trees or shrubs widely distributed in the wet tropics, notably Australia, South America and tropical Asia, but are now spread all over the world. In China Callistemon species, especially C. viminalis, are used in Traditional Chinese Medicine (TCM) for treating hemorrhoids. 1 Callistemon species are also used as weed control and as bioindicators for environmental management. 2, 3 Previous phytochemical investigations of members of this genus resulted in the identification of C-methyl flavonoids, triterpenoids and phloroglucinol derivatives. [4] [5] [6] [7] [8] Furthermore, piceatannol and scirpusin B isolated from the stem bark of C. rigidus growing in Japan, showed inhibitory effects on mouse α-amylase activity. 9 In addition to antimicrobial, antistaphylococcal, antithrombin, insects repellent and nematicidal activities as well as larvicidal and pupicidal values have also been documented for the genus. [10] [11] [12] [13] [14] [15] and as this plant have medicinal properties, we investigated on C. citrinus growing in Bangladesh and we, here in, report the results of our preliminary studies.
MATERIALS AND METHODS
Collection of plant materials. The stem bark of Callistemon citrinus was collected from Gajipur district, Bangladesh in March 2010. A voucher specimen (DACB 32919) for the plant sample has been deposited in Bangladesh National Herbarium for future reference, where the plant was identified. About 1.5 kg of stem bark was dried for 15 days and ground to a coarse powder.
Extraction The ground material (1 kg) was sequentially extracted with petroleum ether, ethyl acetate and methanol at room temperature for 10 days with regular shaking and stirring to facilitate extraction of compounds. After successful extraction all the extractives were filtered and then concentrated through evaporation by using a Buchi rotavapor. Three extractives were found which were analyzed by TLC over silica gel. Lots of spots were found for ethyl acetate extract. So, the ethyl acetate extract was fractionated using solvent systems of increasing polarity by flash column chromatography. The solvent systems for elution were petroleum ether, petroleum ether-ethyl acetate, ethyl acetate-methanol and finally methanol. The fractions (I-XXVII) were used for the biological investigations as well as isolation of compounds using preparative Thin Layer Chromatography (TLC).
BIOASSAYS
Determination of antibacterial and antifungal activities. In vitro antibacterial and antifungal activities of different extractives and fractions of C. citrinus were evaluated in the present study by disc diffusion method 16 using 13 human pathogenic bacteria and 3 fungi. All of the bacterial and fungal strains were collected as pure culture from the Biochemistry and Molecular Biology Lab, Department of Biochemistry and Molecular Biology, University of Dhaka. The activity was measured by determining the zone of inhibition. Kanamycin disc (Oxoid, England) with concentration of 30 µg/disc was used as positive control. The extractives and fractions dissolved in methanol were applied separately to discs (6 mm in diameter) so that each disc contains 300 µg of test sample and dried, well.
Determination of antioxidant activities. Free radical scavenging activity of the plant extractives against stable DPPH [2,2-diphenyl-2-picrylhydrazyl] were determined spectrophotometrically. 17 The antioxidant activity of petroleum ether, ethyl acetate, methanol extractives and fraction-II of ethyl acetate extractive were evaluated by comparing with standard (ascorbic acid) on the basis of scavenging activity of the stable DPPH (1,1-diphenyl-2-picryl hydrazyl) free radical. 175 ml solution of DPPH (20 µg/ml) was prepared by dissolving 3.5 mg of DPPH in spectral grade methanol in a 250 ml volumetric flask. Ascorbic acid with same concentration (20 µg/ml) was used as standard. Different concentrated solutions of extractives were made by dissolving dried extractives ranging from 1µg/ml to 500 µg/ml in spectral grade methanol solvent. DPPH solution (freshly prepared) was added to each solutions and kept in dark for 30 minutes to complete the reactions. After 30 minutes, absorbance of each test tube was taken by a spectrophotometer at 517 nm and inhibition of free radical DPPH oxidant was calculated in percentage (I %), as follows: (I %) = (1 -A sample /A blank ) x 100. The IC 50 was determined from % inhibition Vs concentration graph ( Artemia salina in a 24 hrs in vitro assay. Vincristine sulphate was used as the positive control and DMSO as the negative control for the brine shrimp nauplii. The LC 50 was determined from % of mortality Vs log concentration graph (Table 3 ).
The bioassays were performed in triplicate. The zone of inhibition, IC 50 and LC 50 were calculated as mean ± SD (n=3) for all the assays.
RESULTS AND DISCUSSION
From the above experiment it was found that all the gram positive bacterial strains exhibited promising sensitivity (Table 1) In the case of gram negative bacteria, high antimicrobial activity was found for fraction-XIV and fraction-XVIII. E. coli, V. parahaemolyticus, V. mimicus, Sh. dysenteriae were found to be highly sensitive (11 mm) to fraction-XIV, whereas, V. mimicus and P. species showed high sensitivity also to fraction-XVIII. In the case of fungi, C. albicans, A. niger, S. cerevisiae showed higher sensitivity to fraction-II, fraction-XVIII, fraction-XXVI and petroleum ether extract.
In DPPH the IC 50 of methanol extract, petroleum ether, ethyl acetate extractives and fraction-II, of C. citrinus were evaluated 3.84 µg/ml, 10.50 µg/ml, 9.53 µg/ml, 21.91 µg/ml, respectively (Table 2) . The ascorbic acid used as standard showed IC 50 of 10.92 µg/ml. By comparing the results with ascorbic acid, it was found that the methanol and ethyl acetate extractives showed highest free radical scavenging activity with IC 50 3.84 µg/ml and 9.53 µg/ml, respectively. From this investigation it can be concluded that, the plant has potential role in scavenging free radicals due to antioxidant property.
In the brine shrimp lethality bioassay the mortality rate of brine shrimp was found to be increased with the increase of concentration of each sample (Table 3) . Vincristine sulphate was used as standard. The LC 50 obtained from the best-fit line slop for vincristine sulphate, methanol, ethyl acetate, petroleum-ether extractives and fraction-II were 0.539, 11.35, 12.11, 21.05 and 11.27 µg/ml, respectively. Fraction-II and methanol extract showed potent cytotoxic activity.
From the above findings, it can be concluded that C. citrinus should be subjected to systematic chemical and biological investigations to isolate and characterize the bioactive compounds.
